Objective: To present the protocol called the Brazilian Scale of Hearing and Language Development. Materials and Methods: This is a protocol developed in order to assess and record the development of hearing and language skills in young children who have undergone cochlear implantation during the first two years of hearing age. It was applied to the parents of 41 children over a period of 12 months at the cochlear implant clinic in the Pequeno Príncipe Hospital in Curitiba, Brazil. Registered were: the time taken to implement the protocol; ease of understanding the questions; numerical results obtained by the children evaluated. Results: In general, the questions were considered easy to understand. The minimum time taken for application of the protocol was two minutes and the maximum was 11 minutes. At the end of the evaluation, it was possible to quantify the development in 100% of the cases. Conclusion:
INTRODUCTION
Cochlear implants (CI) are currently the most effective technological resource to facilitate access for deaf people to the hearing world 1 . Their use, especially when implanted early in children, reduces the impact of deafness on hearing as well as spoken language development.
Due to constant technical and scientific developments in the area, children under 12 months of age are currently implanted all over the world, giving this population the ability to broadly develop their skills more equally, with few gaps, compared to their hearing peers 2, 3 . Assessment of the auditory and language skills for these children through standardized tests is important because the systematic documentation and analysis of the child's development allows a proper guide for the family and subsidizes therapeutic conduct [4] [5] [6] [7] . However, assessing young children, with less than two years of age, it is not an easy task 8 , especially because the evaluation of auditory and language skills is subjective and depends on a rated response. This observation was found in the CI clinic at the Pequeno Principe Hospital (HPP), located in Curitiba, Brazil, where this research was conducted.
HPP was accredited by the Ministry of Health (SUS) as a benchmark service in performing CI in 2010. It is a pediatric hospital that evaluates, diagnoses, implements, rehabilitates and monitors deaf children.
Besides the pre-surgical evaluation and procedures performed during surgery (impedance measurements and neurotelemetry), speech therapists at HPP periodically perform device adjustments and check the development of the child, in order to guide the family, rehabilitative audiologist, and school. This reality shows the need to develop a simple and easy protocol to be applied, that would allow the child's performance to be compared to his/ her own past performance, to the performance of other deaf children, and to the performance of his/ her hearing peers.
Thus, the purpose of this article is to present the protocol called the Brazilian Scale of Hearing and Language Development (EDAL-1) and its preliminary results.
MATERIALS AND METHODS
This is an experimental cohort study, approved by the Institutional Ethics Committee under number HPP1069241-2015.
The participants were 41 parents/guardians of implanted children at HPP between 2011 and May 2015, who completed the EDAL-1 evaluation (Table 1) .
29 mothers, 8 fathers and 4 grandparents were interviewed. The minimum age of the sample was 23 years old and the maximum was 54. All respondents were responsible for the education of the implanted child, agreed to participate, signed the consent form and participated in the four interviews. EDAL-1 is an interview-based protocol given to parents or guardians of the implanted child during the consultations for CI regulation during the first two years of hearing age. It consists of 20 questions whose answers can be YES or NO. Each positive answer is worth five points. At the end of the application, the audiologist multiplies the number of YES answers by 5 to obtain the overall score, which can range from zero to 100.
The protocol aims to objectively, clearly and quickly investigate whether the child, from CI activation has developed a connection with the device (questions 1, 2, 3, 4 and 6), turned his attention to the world of sound (questions 7, 8 and 9), attributed meaning to sounds (questions 14, 15, 16 and 17) and demonstrated intentional speech communication (5, 10, 11, 12, 13, 18, 19 and 20) .
Parents were interviewed three months after activation of the CI, and in subsequent quarterly consultations, which are aimed at monitoring and regulating the device for 12 months.
During the application of EDAL-1, the following variables were assessed: the time taken to implement the protocol; ease of understanding the questions; numerical results for the evaluated children.
To check the time needed for giving the evaluation, a simple timer was used, by being turned on at the beginning of the interview and off the end of it.
To check the ease of understanding the protocol, after completing the EDAL-1, respondents were asked to identify on a visual analogue scale one of five options: 1) very easy to answer, 2) easy to answer, 3) difficult to answer, 4) very difficult to answer, 5) not sure.
Finally, the results of each child were compared in subsequent sessions and presented to respondents to verify the evolution in terms of hearing and language.
RESULTS
The protocol response time ranged from 2.30 to 11.30 minutes (mean 4.28 minutes).
When asked about the level of difficulty encountered in answering the protocol, 29 subjects (70%) reported that it was easy to understand and 12 (30%) said it was very easy.
The results obtained in EDAL-1, per child, are presented in Table 2 . For each child evaluated, it was possible to draw a graph (Figure 1 ), delivered to each family at the end of the evaluations, which demonstrated to parents and guardians the progress achieved.
DISCUSSION
Generally, the EDAL-1 was considered easy to understand by the respondents and the time required for response was short. This data allows us to infer that it can be used in routine care, without requiring large amounts of clinical time or additional explanations. In hearing health for the national healthcare system, demand for follow-up visits is growing exponentially in Brazil 9 and the use of agile and fast assessment protocols to complement hearing and language evaluations in audiology in the realm of the therapeutic clinic is required.
Deaf children implanted at HPP undergo speech therapy in their city of origin. Therapeutic speech-language pathologists should turn in a report, to health services, at the time of adjustment of the CI. Such a report should describe the type of intervention and the current hearing and language conditions of the child being evaluated, and the report should regulate the device setting process. Given the difficulties inherent in evaluation of children 8 , involving the family in this investigative process is fundamental 10 . The EDAL-1 was effective in this regard because the answers offered by parents and guardians interviewed were consistent and allowed verification of if the child was creating links with the CI, was aware of sounds in the world, gave meaning to sounds, and demonstrated communicative intentions. The effectiveness of the CI to reduce the impact of hearing loss on the development of hearing, and hence of oral language, particularly in children implanted early, has already been proven 11 . It is important to periodically assess the development of hearing and language skills in these children, and use protocols that enable the systematic documentation and analysis of the child's development in order to offer solutions for therapeutic management. The EDAL-1 was effective with regard to the follow-up of the studied children. From the data recorded in interviews with parents, it was possible to draw each child's developmental pipeline and thus establish the progress made from the day of activation.
During the application of EDAL-1, respondents had the opportunity to see the advances made possible by the CI and ask questions regarding the development of children. Some participants noted that advances presented as a graph, which they took home to share with other relatives, motivating the desire for continuity. This fact agrees with research showing how important family involvement is in the rehabilitation process for implanted patients 12, 13 . Further studies with the protocol are under development in the Graduate Program in Communication Disorders at the University of Tuiuti, in association with CI service at HPP, with a view to: define the protocol's level of reliability and sensitivity; conduct performance comparisons between deaf and hearing children; make comparisons between deaf children implanted earlier and later in age; associate the application of EDAL-1 to other instruments in the area.
CONCLUSION
The EDAL-1 proved to be a responsive instrument that was easy and quick to use for evaluation and follow-up of implanted children during the first two years of hearing age.
